
DRY FORK BELT CREEK

DATE:  6/23/14

PREPARED BY

PIONEER TECHNICAL SERVICES, INC.

SITE VICINITY MAP

DESCRIPTION

2                                         SITE PLAN 
3                                         FISH BARRIER STRUCTURE PLAN

SHEET NO.

SHEET INDEX

1                                         COVER SHEET AND INDEX

SOURCE:  USGS


LOCATION
PROJECT

MISSOULA

GREAT
FALLS

HELENA

BUTTE

BOZEMAN

ANACONDA

BILLINGS

MILES
CITY

90

15

15

90

90

94

FISH BARRIER
LEWIS & CLARK NATIONAL FOREST, MT



5                                         BACKFILL PLAN

FISH BARRIER
LOCATION

4                                         FISH BARRIER CROSS SECTION AND PROFILE

US HIGHWAY 89

6                                         STRUCTURAL DETAILS
7                                         BACKFILL TYPICAL SECTIONS AND DETAILS

MONTANA DEPARTMENT OF
ENVIRONMENTAL QUALITY

or
MONTANA DEPARTMENT OF

FISH, WILDLIFE & PARKS

APPROVED FOR

CONSTRUCTION

CERTIFICATION BY
ENGINEER

130

jemmert
Typewritten Text
6/23/2014

jemmert
Typewritten Text

jemmert
Typewritten Text



CP-1

CP-2

CP-3



DRAWN BY:
DESIGNED BY:
CHECKED BY:
APPROVED BY:
PROJECT NO:
DATE:

DISPLAYED AS:

COORD SYS/ZONE:
DATUM:
UNITS:
SOURCE:

DATE: BY: DESC:
REVISION:

P:\MT FWP DRY FORK CREEK FISH BARRIER\DRY FORK BELT CREEK FISH BARRIER\CAD\DFBELTCK-CO-PLN-001-12.DWG6/23/2014 11:43:48 AM

D
R

Y
 F

O
R

K
 

B
E

L
T

 C
R

E
E

K
F

IS
H

 B
A

R
R

IE
R

SI
T

E
 P

L
A

N

D
E

Q
 o

r 
F

W
P

D
R

Y
 F

O
R

K
 B

E
L

T
 C

R
E

E
K

F
IS

H
 B

A
R

R
IE

R



6/23/14

MSP NAD83
NAVD88
INT. FEET
PIONEER

JJJ
JDE
JDE
GEA
10182

BO
ZE

M
AN

, M
O

N
TA

N
A 

 5
97

18
40

 S
PA

N
IS

H
 P

EA
KS

 D
R

. S
UI

TE
 1

01

(4
06

) 3
88

-8
57

8

HUGHESVILLE ROAD

DRY FORK BELT CREEK

BARRIER WALL
N = 1039622.21
E = 1644995.17
EL. = 4713.75

BARRIER WALL
N = 1039602.18
E = 1644942.22
EL. = 4707.00

BARRIER WALL
N = 1039560.30
E = 1645021.83
EL. = 4713.75

BARRIER WALL
N = 1039556..21
E =  1645005.07
EL. = 4710.00

BARRIER WALL
N = 1039608.60
E = 1644982.52
EL. = 4710.00
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MSP NAD83
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6/25/14           JDE SAWCUT NOTE
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6
D

6
F

6 E

6
C

6
F

46'

12" (TYP.)

12" (TYP.)

APPROXIMATE
BEDROCK BOUNDARY

7.5'

46'

13.9'

17'

BARRIER WALL
N = 1039622.21
E = 1644995.17
EL. = 4713.75

BARRIER WALL
N = 1039560.30
E = 1645021.83
EL. = 4713.75

BARRIER WALL
N = 1039556.21
E =  1645005.07
EL. = 4710.00

4 A

4
B

APPROXIMATE BURIED UTILITES
LOCATION.  UTILITY TO BE POTHOLED

AND LOCATION VERIFIED BEFORE
EXCAVATION BEGINS.  EXCAVATION

SHALL NOT BE WITHIN 3' OF UTILITY.

COMPETENT BEDROCK EXPECTED AT THIS LOCATION.
TERMINATE FOOTING AND WINGWALL AT COMPETENT
BEDROCK AND ANCHOR TO BEDROCK PER TECHNICAL

SPECIFICATIONS AND PER SHEET 4.

11'

BARRIER WALL
N = 1039602.18
E = 1644942.22
EL. = 4707.00

BARRIER WALL
N = 1039608.60
E = 1644982.52
EL. = 4710.00

MINIMUM 10' OFFSET
FROM BURIED UTILITIES

4
1

10'

10'

10'

SIM.

BFE = 4694.0'
BFE = 4695.5'

BFE = 4697.5'

BFE = 4700.0'

FOOTING STEP, (3) LOCATIONS,
SEE DETAIL           

6
H

40.8

SAW CUT 1/4" WIDE BY 1 1/2" DEEP
CONTROL JOINTS AS SOON AS POSSIBLE
WITHOUT EDGE RAVELING.  ALIGN WITH

WALL JOINTS.  FILL WITH BASF
MASTERSEAL CR100 JOINT FILLER

132



STA 1+52

4690

4700

4710

4720

4730

4690

4700

4710

4720

4730

0 10 20 30 40 500-1
0

-2
0

-3
0

-4
0

-5
0

-6
0

-7
0

-8
0

APPROXIMATE BURIED UTILITIES LOCATION.
UTILITY TO BE POTHOLED AND LOCATION
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46'7.5' 13.9'

5.25'

3.5'0.5'

15' 16' 15'

12" (TYP.)

6
G

CONTROL OR CONSTRUCTION
JOINTS REQUIRED AT
UPSTREAM AND
DOWNSTREAM WALLS.

B.F. EL. = 4694.0'(TYP.)

T.OW. EL. = 4713.75'EXISTING GROUND

APPROXIMATE BEDROCK

COMPACTED TYPE C FILL

5.25'

3.5'

17'

4H
1V

16H
1V

T.O.W. EL. = 4713.75'

WEIR CREST
EL. = 4708.5'

B.F. EL. = 4694.0'(TYP.)

APPROXIMATE EXISTING
CHANNEL INVERT

3
A

SCALE: 1" = 10'                    
FISH BARRIER SECTION

3
B

SCALE: 1" = 10'                    
FISH BARRIER PROFILE

12" (TYP.)

12"(TYP.)

0.5' A
N

D
 P

R
O

F
IL

E

3" PERFORATED PVC DRAIN PIPE TO
DAYLIGHT THROUGH DOWNSTREAM WALL
ALONG ENTIRE APRON LENGTH AT 3'o.c.

T.O.W. EL. = 4710.00'

ROCK ANCHOR @ 18" o.c. EMBEDDED MIN. 18" INTO BEDROCK.
ANCHOR INSTALLED PERPENDICULAR TO BEDROCK SURFACE
EXTENDED 32" INTO CONCRETE OR TO TOP OF CONCRETE LESS
MINIMUM COVER.  REMOVE SURFACIAL MATERIAL TO EXPOSE
COMPETENT BEDROCK AS DETERMINED BY THE ONSITE
OVERSIGHT ENGINEER.  INSTALL ANCHOR ALONG ENTIRE
FOOTING WIDTH AND ALONG ENTIRE WINGWALL HEIGHT.
CLEAN HOLE WITH AIR OR WATER PRIOR TO INSERTING RESIN
AND ROCK ANCHOR.

APPROXIMATE EXCAVATION LIMITS NEAR
UTILITY WHERE WINGWALL IS CLOSEST TO

UTILITITY. ECO-BLOCK, JERSEY BARRIER,
OR OTHER ADDITIONAL SUPPORT LIKELY

REQUIRED NEAR WING WALL. SEE
SPECIFICATIONS SECTION 02200 PART 1

FOR DETAILS

100 YR W.S.E. = 4712.77'

PLACE CLASS II RIPRAP 20FT
DOWNSTREAM OF APRON.
TOP OF RIPRAP TO MATCH
EXISTING STREAM INVERT.

T.O.W. EL. = 4707.00'

ANGLED, STEPPED WINGWALL, BEYOND
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46'

7.5'

46'

13.9'

17'

2:1 MAX

2:1 MAX.

1.5:1 MAX

2:1 MAX

2:
1 

M
AX

2:
1 

M
AX

2:1 M
AX

2:1 M
AX

2:1 MAX.

PROPOSED RIGHT BANK
BERM.  ELEVATION = 4713.75,
SEE DETAIL

COMPACTED TYPE C FILL

COMPACTED TYPE C FILL

PROPOSED LEFT BANK BERM.
ELEVATION = 4713.75, SEE
DETAIL

COMPACTED TYPE C FILL

COMPACTED TYPE C FILL

RIPRAP TYPICAL SECTION         

INSTALL CLASS II RIPRAP
DOWNSTREAM OF APRON
20' MIN. SEE DETAIL           

INSTALL CLASS II RIPRAP 2' DEEP
ALONG BEDROCK WHERE 2H:1V
SLOPE IS NOT ATTAINABLE          

13:1

COIR FABRIC SECTION         
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CONTROL JOINT OPTION

CUT EVERY OTHER HORIZONTAL BAR.
STAGGER CUTS BETWEEN MATS

CONT. #4 BARS
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6'-0"

1'-0"

10"

3'-0"2'-0" 1'-0"

2" CLR (TYP.)

2" CLR

3" CLR 2"x12"  KEYWAY

#7 @ 18"o.c.

(8) CONT. #4
AS SHOWN

LA
P 

SP
LI

CE
 2

4"

LA
P 

SP
LI

CE
 3

6"

#4 DOWELS @ 18"o.c.

#6 DOWELS @ 18"o.c.

3'
-9

"

2'-7"

2'
-9

"

CONT. #4 @ 18"o.c.

#6 @ 18"o.c.

#4 @ 18"o.c.

2" CLR
(TYP.)

1'-0"

6" CONCRETE APRON SLAB  w/
FIBER MESH, w/ #4 @ 18"o.c.
EA. WAY ON 12" THICK TYPE B
MATERIAL.  FIBER MESH ON
APRON ONLY

COMPACTED TYPE C FILL

3" CLR
(TYP.)

EL. = 4704.0'

B.F. EL. = 4694.0'

3,5
C

SCALE: 1/2" = 1'-0"                                               
DOWNSTREAM WALL TYPICAL SECTION 3

D
SCALE: 3/8" = 1'-0"                                        
UPSTREAM WALL TYPICAL SECTION

6'-0"

1'-0"

2" CLR

3" CLR2" CLR
(TYP.)

#7 @ 18"o.c.

(8) CONT. #4 AS SHOWN

2'-0"1'-0"3'-0"

2"x12"  KEYWAY

LAP SPLICE 24"LA
P 

SP
LI

CE
 3

6"

#6 DOWELS @ 18"o.c. #4 DOWELS @ 18"o.c.

3'
-9

"

2'-7"

2'
-9

"

1'-6"

#4 @ 18"o.c.

#6 @ 18"o.c.

CONT. #4 @ 18"o.c.

#4x32" BENT DOWELS @ 18"o.c.
DRILL AND EPOXY CEMENT
8" INTO WALL.
USE HILTI HIT-RE 500 CEMENT

COMPACTED
TYPE C FILL

3" CLR

WEIR CREST
EL. = 4708.5'

EL. = 4705.0'

B.F. EL. = 4694.0'

3
E

SCALE: 3/8" = 1'-0"                         
END WALL TYPICAL SECTION

6'-0"

1'-0"

2" CLR

3" CLR

2" CLR
(TYP.)

#7 @ 18"o.c.
2'-0"1'-0"3'-0"

LAP SPLICE 24"

LA
P 

SP
LI

CE
 3

6"

#6 DOWELS @ 18"o.c.

#4 DOWELS @ 18"o.c.

3'
-9

"

2'-7"

2'
-9

"

B.F. EL. = 4694.0'

(8) CONT. #4 AS SHOWN

2"x12"  KEYWAY

1'-6"

#6 @ 18"o.c.

COMPACTED TYPE C FILL,
PER PLAN

CONT. #4 @ 18" o.c.

2" CLR. (TYP.)

T.O.W. EL. VARIES
FROM 4713.75' - 4710.0'

#4 @ 18"o.c.

EL. VARIES

3" CLR.

3
F

SCALE: 3/8" = 1'-0"                         
WINGWALL TYPICAL SECTION

6'-0"

1'-0"

2" CLR

3" CLR
2" CLR
(TYP.)

#7 @ 18"o.c. 2'-0"1'-0"3'-0"

LAP SPLICE 24"

LA
P 

SP
LI

CE
 3

6"

#6 DOWELS @ 18"o.c.

#4 DOWELS @ 18"o.c.

3'
-9

"

2'-7" 2'
-9

"

B.F. EL. = 4694.0'

(8) CONT. #4 AS SHOWN

2"x12"  KEYWAY

1'-6"

COMPACTED TYPE C FILL,
PER PLAN

COMPACTED TYPE C FILL,
PER PLAN

#6 @ 18" o.c.

CONT. #4 @ 18" o.c.

#4 @ 18" o.c.

UPSTREAM WALL T.O.W. EL. = 4713.75'
DOWNSTREAM WALL T.O.W. EL. = 4710.0'

2" CLR. (TYP.)

3,4
G

SCALE: 3/4" = 1'-0"                                    
REQUIRED WALL CONTROL JOINTS

2" CLR. (TYP.)

LAP SPLICE 24"
OR USE CONTINUOUS

1'-0"

2"x4" KEYWAY

4"

CONT. #4 BARS

CONSTRUCTION JOINT OPTION

2" CLR. (TYP.)
3/4" V-GROOVE BOTH

FACES OF WALL

1'-0"

NOTE:
1. EITHER OPTION CAN BE USED AT WALL JOINTS.

GENERAL NOTES:
1. PROVIDE CORNER BARS WITH 24" LEGS AT ALL HORIZONTAL STEEL REINFORCING BARS.
2. LAP SPLICE NO. 4 BARS BY 24", NO. 5 BARS BY 30" AND NO.6 BARS BY 36".
3. PROVIDE 3/4" CHAMFERS AT ALL EXPOSED EDGES OF CONCRETE WALLS AND APRON.
4. ALL CONTROL AND CONSTRUCTION JOINTS SHOWN FOR WALLS ARE REQUIRED.
5. DO NOT SUBJECT WALLS OR SLABS TO SOIL PRESSURE, STREAM FLOW, OR OTHER LOADINGS

UNTIL AFTER THE MINIMUM CURE TIMES HAVE BEEN MET AND UNTIL THE REQUIRED MINIMUM
28-DAY CONCRETE COMPRESSIVE STRENGTH HAS BEEN ACHIEVED

2" CLR. (TYP.)

12" MIN.
TYPE B FILL

3" PERFORATED PVC DRAIN
PIPE TO DAYLIGHT THROUGH
DOWNSTREAM WALL ALONG

ENTIRE APRON LENGTH @ 3'o.c. TOP
OF PIPE 12" BELOW  APRON CREST

T.O. GRADE =4697.5'

12" MIN. TYPE B FILL

3" PERFORATED PVC DRAIN
PIPE TO DAYLIGHT THROUGH
DOWNSTREAM WALL ALONG
ENTIRE APRON LENGTH @ 3'o.c.
TOP OF PIPE 12" BELOW APRON CREST

3
1

COMPACTED TYPE C FILL MIN.
5' COVER ON TOP OF FOOTING

12" TYPE B FILL

3" PERFORATED PVC DRAIN
PIPE TO DAYLIGHT THROUGH
DOWNSTREAM WALL ALONG

ENTIRE APRON LENGTH @ 3'o.c.
TOP OF PIPE 12" BELOW APRON CREST

COMPACTED
TYPE C FILL

TYPE A
GEOTEXTILE

PLACE CLASS II RIPRAP
20 FT MIN. DOWNSTREAM OF

APRON . MIN DEPTH = 2.5'

STEEL GUARD ANGLE L3x3x1/4" WITH
1/2"Ø. x4" H.A.S. @ EACH END & 32"o.c.
DRILL 5/16" Ø HOLES @ 24"o.c. FOR
ATTACHMENT TO FORMS WITH 1/4"Ø
BOLTS. PLACE EXTRA BAR AROUND
OPENING ON BOTH FACES.

6" CONCRETE APRON SLAB  w/
FIBER MESH, w/ #4 @ 18"o.c.

EA. WAY ON 12" THICK TYPE B
MATERIAL.  FIBER MESH ON

APRON ONLY 6" CONCRETE APRON SLAB  w/
FIBER MESH, w/ #4 @ 18"o.c.
EA. WAY ON 12" THICK TYPE B
MATERIAL.  FIBER MESH ON
APRON ONLY

1'-6"

WALL

FOOTING

SEE SHEET 3 FOR
BOTTOM OF FOOTING
ELEVATIONS (BFE)

#4 BENT BAR AT EACH
FOOTING LONGITUDINAL BAR

24" (TYP)

FOOTING
LONGITUDINAL
REINFORCEMENT,
SEE

3
H

SCALE: 1/2" = 1'-0"                                    
FOOTING STEP DETAIL                    

12"

12"
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&

 D
E

T
A
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S

7'

VARIES
AVERAGE DEPTH = 6FT

1

2

COMPACTED TYPE C FILL

COMPACTED FILL
CREST EL. = 4713.25'

6" MIN. GROWTH MEDIA

NATIVE SUBGRADE

CLASS II RIPRAP

D100 MIN. 2H:1V

TYPE A GEOTEXTILE
EXISTING GROUND OR

COMPACTED TYPE C FILL

TYPE B GEOTEXTILE,
SEE COIR FABRIC DETAIL         

CLASS II RIPRAP

WOOD STAKE

2:1 MAX

NOTES:
1. ALL DISTURBED STREAM BANKS SHALL BE DRESSED WITH COVER SOIL SEEDED

AND PROTECTED WITH TYPE B GEOTEXTILE.
2. TYPE B GEOTEXTILE TO BE STAKED AT 12"oc ON OVERLAPS AND 24" ELSEWHERE.

TYPE B GEOTEXTILE, TYPE A SEEDMIX
PLACED AND RAKED BELOW
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